Boswellia serrata Protects Against Glutamate-Induced Oxidative Stress and Apoptosis in PC12 and N2a Cells.
This study was designed to investigate whether the extract from Boswellia serrata oleo-gum resin (BSE) can protect against glutamate-induced oxidative damage and cytotoxicity in PC12 and N2a cell lines. Using a simple and reliable reverse-phase high-performance liquid chromatography (HPLC), the amount of 3-acetyl-11-keto-β-boswellic acid (AKBA) in the BSE was found to be 18.5% w/w. The results confirmed that BSE and AKBA, at concentrations as high as 100 μg/mL or 10 μM, respectively, caused no significant cytotoxicity or apoptotic cell death. Co- and pretreatment with BSE (25-100 μg/mL) or AKBA (5 μM) restored the viability of PC12 and N2a cells under glutamate toxicity (8 mM). Treatment with BSE and AKBA also attenuated the toxic effects of glutamate on intracellular reactive oxygen species, lipid peroxidation, superoxide dismutase activity, and oxidative DNA damage compared with the untreated glutamate-injured cells. Furthermore, BSE and AKBA decreased the apoptotic cell population in the sub-G1 region and the rate of both early and late-stage apoptosis induced by glutamate in the cells. Our data suggest that the protective effects of Boswellia extract and AKBA against glutamate toxicity in PC12 and N2a cells may be mediated through the amelioration of the oxidative stress and the resultant apoptosis.